A novel mouse model of nonalcoholic steatohepatitis with significant insulin resistance.
Currently available models insufficiently reflect the pathogenic alternation of nonalcoholic steatohepatitis\NASH), such as insulin resistance. The present study aimed to characterize a novel NASH model caused by feeding the diet containing conjugated linoleic acid (CLA). In this study, mice were fed a control diet or the diet containing 0.5% CLA for 8 weeks. The insulin tolerance test (ITT) and homeostasis model assessment of insulin resistance (HOMA-IR) were used to determine the extent of insulin resistance. Liver lipotoxicity and inflammation were assessed by endoplasmic reticulum (ER) stress, autolipophagy, recruitment of Kupffer cells and hepatic stellate cell (HSC) activation. We found that liver weight was markedly increased, and histopathological examination showed marked macrosteatosis with focal hepatocellular death through apoptosis, and mild pericellular fibrosis with Kupffer cell recruitment and HSC activation, as well as light chain IIIβ-positive cells and enhanced ER stress in mice fed the CLA-containing diet. Enhanced synthesis and reduced β-oxidation of fatty acids resulted in their accumulation and lipotoxicity in hepatocytes. A biophotonic technology revealed lipid droplet accumulation in the liver from mice fed the CLA-containing diet, and Raman spectroscopic analysis indicated that these lipid droplets predominantly contained saturated fatty acids. Elevated fasting insulin levels, abnormal ITT and HOMA-IR confirmed the marked insulin resistance in these mice. Decreased phosphorylation of the insulin-signaling molecule Akt was partially responsible for the significant insulin resistance. In conclusion, Mice fed the diet containing CLA-developed steatohepatitis with marked insulin resistance, which is similar to the characteristics observed in NASH patients. The further characterization of this model would be particularly useful for revealing the critical role of insulin resistance in NASH development in conditions such as metabolic syndrome, diabetes and obesity.